SUMMARY: Asia is the largest continent in the world. Asians comprise 60% of the world's current population of 6.1 billion. Since ancient times, most Asians have relied on fish and other aquatic foods as a major source of animal protein. At the end of the 1990s, a full two-thirds of the world annual food fish production, 93 million metric tons, were consumed in Asia. The vast aquatic resources in the region coupled with aquaculture history which spans for millennia have predisposed the Asians to be predominantly seafood consumers. In 1999, aquaculture and capture fisheries production in the region constituted 91 % and 49% by weight, respectively, of the total world production. The top ten aquaculture producers and five of the top ten capture fisheries producers were from Asia.
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The substantial increase in aquaculture production may principally be attributed to the significant advances in fisheries science over the past century. The biology of many aquatic organisms has been understood more extensively and, accordingly, led to the development of modern aquaculture technologies.
On the other hand, the nature of capture fisheries resources has also become better comprehended.
For instance, the idea that the seas and oceans are inexhaustible has been shown untenable.
At the present, however, Asian fisheries are at considerable danger mainly due to environmental degradation and overexploitation. The recognition of the fragility of both aquaculture and capture fisheries resources, and the efforts to ensure their sustainability, may perhaps be the best outcomes so far from the advances made in the field of fisheries science not only in Asia but throughout the world. Under this current scenario, making use of the advances in fisheries science is even more crucial.
Most recent advances in fisheries sciences are broad in scope and multi-disciplinary in nature, taking advantage of the rapid developments in physical sciences, molecular biology and information technology. Furthermore, socio-cultural and economic concerns are being given due attention. There is, therefore, sufficient knowledge that can be applied to ensure that Asia continues to utilize its capture fisheries and aquaculture resources. To achieve these objectives, a brief layout of the comprehensive set of strategies is presented to include continuous innovations in aquaculture technology, implementation of relevant management techniques and regulations, and strengthening of regional and international cooperation. It is critical at this time to implement these strategies based on the current knowledge or it will be too late. From the trends in capture fisheries and aquaculture in the past century, it has become apparent that the fundamental roles and contributions of fisheries science are vital for the well-being of future generations in the 21st century and further. Indian Oceans as well as their adjacent seas which are the most productive marine habitats in the world4).
The diversity of aquatic organisms in the region is unparalleled.
Asians are as varied as their continent. Races, cultures, religions, and lifestyle range from almost archaic or very traditional to the very modem or an almost information technology (IT)-based way of living. The socioeconomic condition of Asian countries bears witness to the very wide disparities in their state of fisheries development5). The Asian population, comprising 60% of the world's current total of 6.1 billion, is still rapidly growing6)
.
As endeavors that have their roots in antiquity, fishing and aquaculture are pervasive in Asian cultures. Unearthed shell mounds, containing more than 330 species of different seafood, showed evidence that aquatic products were traded in inland areas in Japan during the Jomon period (ca. 18,500 300 BC)7). Fishes adorned Chinese Neolithic pottery dating back more than 4,000 years ago"). Perhaps the most famous among the proverbs is "Give a man a fish and you feed him for a day; teach a man how to fish and you feed him for a lifetime". The concept of fish conservation was already implied in Confucius' Analects9) . The first systematically written document on fish culture was produced by Fan Li in 475 BC10). The first written description of fish culture in Japan described the use of irrigation ditches to culture fish during the periods 97-30 BC and 29 BC-70AD and the first koi pond was constructed at the Imperial Palace grounds during 71-130AD11).
Traditional endeavors in fisheries have offered Asians of all ages an opportunity to be involved and gain some remuneration or sustenance in return. This is perhaps the reason why fishing and aquaculture are deeply entrenched as a means of livelihood especially in the rural areas in Asia. It used to be that the fundamental requirement for food could be met at almost insignificant cost. Accordingly, most Asians have relied on fish and other aquatic foods as a major source of animal protein since ancient times. In recent decades, the per capita fish consumption and contribution of fish to total animal protein in many Asian countries are among the highest in the world. Asia is considered as the world's center of fish consumption, accounting for two-thirds of about 93 million metric tons (mt) of food fish harvested annually at the end of the 1990s12). Fish and other aquatic foods are essential components of the diet of Asians and fishing and aquaculture remain to be some of the most important sources of livelihood in the region. In most of the Asian countries, fisheries have a huge potential in alleviating the basic requirement for food. For instance, in Bangladesh, Indonesia, Myanmar, and Sri Lanka, fish contributes to almost half of the per capita supply of animal protein although the per capita fish consumption in these countries is much lower than the world average22). Apparently, the nutritional quality of the diet in these countries and much of other Asian countries can be enhanced with more consistent fish supply.
The living aquatic resources offer the greatest depth of potential uses among any biological resources. For instance, a variety of bio-active com pounds from aquatic organisms are being explored for medical and industrial uses. This is one area where expansion is probable from which Asian fisheries can benefit dramatically. Chlorella has been used as food by astronauts while in space and could become the space food with the increasing explorations. Other potential that may be hard to translate into economic terms but of paramount importance includes the contribution to the improvement of the quality of life through enjoyment of the natural diversity and wonders of Asia's aquatic bounty.
STATUS OF FISHERIES ACTIVITY IN ASIA
Fisheries have three major components, namely: capture fisheries, aquaculture, and post-harvest hand ling and processing. The specialization and interests of fisheries scientists in Asia have become as diverse as their enormous number and backgrounds 21) * Fisheries science has always been considered essentially multidisciplinary24), but it has not been more so than in recent years with the application of the rapid advances in other fields, such as the physical sciences, molecular biology and IT sciences. Furthermore, socio-cultural and economic concerns are being given due attention. The recognition of the importance of sustainable capture fisheries and aquaculture may be considered as a major turning point for Asian fisheries at the beginning of the 21st century.
registered a continuous increase over the last decade ( Fig. 1 ). Asia contributed 49% of total capture fisheries production in 1999 (Fig. 2 ). In the same year, five of the top ten countries in capture fisheries production were from Asia. As a point of comparison, Fig. 1 Capture fisheries production by continent25). Since its rapid development from the 1960s, aquaculture has been the predominant factor contributed to the increase in total fisheries production over the last 15 years12). This trend has been no more pronounced than in Asia, where aquaculture production increased more than fourfold from 9.6 million mt in 1985 to 38.9 million mt in 199925. Asian countries contributed 91% of the world aquaculture production in 1999 (Fig. 3) . The top ten aquaculture producers are all from Asia and the region's aquaculture species is more diversified than anywhere in the world. Based on these data, it is evident that any decline in Asian aquaculture production will affect the stability of the global seafood supply. Deep ocean water (DOW) is a new resource that may be tapped for aquaculture. DOW is huge in volume, free from contamination, rich in dissolved inorganic nutrients47). DOW could be used for fertilization of the ocean to increase harvest and to further enhance land-based aquaculture if properly regulated47, 48, 49 • Capture fisheries and aquaculture contribute 49% and 91%, respectively, of the world's total production in 1999.
• Co-existence of traditional and modem fisheries
• Techniques for mass seed propagation and formulated feed production are available.
• Traditional aquaculture dominant over intensive commercial aquaculture.
• Number of aquaculture species at least 186 .
• Illegal and irresponsible fishing practices resulted in severe damage to the aquatic environment and depletion of many aquatic organisms.
• Large number of mangrove areas were converted into culture ponds.
• Increasing number of abandoned ponds due to the collapse of the prawn aquaculture industry in the region.
• Environmental degradation due to improper disposal of aquaculture wastes.
• Seafood is an affordable source of animal protein and an exported item from some countries in the region.
• Stock enhancement and sea cage aquaculture play an increasing role.
• Relevant organizations and regulations exist but not well functional and may be even getting worse.
• Wrong concept about ownership and inexhaustibility of fisheries resources.
• Insufficient methods for the efficient and reasonable utilization of fishery resources.
• Inadequate scientific methods to evaluate and conserve biodiversity.
• Imbalance among countries with well explored and insufficiently investigated resources.
• Rapid aquaculture development without sound planning.
• Rampant poaching problems especially in cage aquaculture.
• Use of fishmeal of extremely large quantity in formulated feeds.
• Lack of interest among the young generation to pursue fisheries-related work and change in food preference.
• Poor interaction of fishery scientists and industry people.
• Redundant research programs due to inadequate dissemination of results.
• Lack of interaction due to ideological differences, geographic distance, and language gap. • Decreasing international financial support to fisheries.
• Adopt environment-friendly, economically sound and responsible fisheries methods.
• Utilize modern fisheries management techniques and integrate advances from other fields into fisheries science.
• Automate fisheries techniques to minimize manual and tedious work.
• Study the ranching of pelagic fish.
• Develop fishmeal substitutes.
• Genetic manipulation of aquaculture species for improved disease resistance and meat quality, and to increase production.
• Apply biotechnology responsibly and create an equitable genomic era for fisheries.
• Explore non-traditional products and medical uses from marine organisms.
• Implement Hazard Analysis Critical Control Point in food processing.
• Promote fisheries education and public awareness.
• Develop recreational fisheries and e-fisheries .
• Establish a long term regional committee to promote and integrate fisheries science.
• Collaborate different sectors at national, regional and international levels.
• Be humble and respect Mother Nature and thus achieve its sustainable supply and existence.
ensuring that the product meets quality standards47). HACCP (Hazard Analysis Critical Control Point) is another approach for the production of seafood products that are consistently safe for human consumption 511,59). There are available food processing technologies to produce nutritious processed seafood, such as the frozen fish paste and surimi in Japan which are internationally accepted. In order to encourage the young generation to consume more seafood, increasing variety and developing value added products are necessary. In case of overproduction, the excess supply can be processed to allow storage for future use or transport to distant areas.
h) Fishmeal substitution
The culture of high-value species relies heavily on fishmeal or raw fish, adding more pressure on capture fisheries and depriving consumers of accessible source of nourishment47). The incorporation of fish -meal in formulated feeds is considered unsustainable both for capture fisheries and aquaculture60). Diet formulation research should be carried out for car nivorous species to identify fish meal substitutes. A non-fishmeal based artificial diet has already been developed in the barramundi61). In countries where food is in short supply and economic conditions are unstable, the culture of affordable herbivorous and omnivorous species must be given priority 47)
To sum-up, the adverse effects of the rapid developments in aquaculture in the past should serve as a lesson for the implementation of responsible and sustainable aquaculture in the next century. Although, unavoidable circumstances, e.g. natural disasters, will still create problems in the aquaculture industry, a well-planned and regulated imple-mentation and new technologies and techniques will definitely help the industry to achieve this goal. In general, advances in fisheries science have not only paved the way for increased fisheries production but also expanded the understanding of fisheries resources and facilitating the formulation of scientifically based strategies and guidelines. The last decade of the 20th century saw the tremendous concern for the sustainability of fisheries and the concerted effort to formulate the relevant strategies.
The first decade of the 21" century should witness the effective implementation of most of these relevant strategies, before it will be too late. Education and public awareness programs must be continuously promoted for proper dissemination of new technologies and developments in the fishery industry, and for constant monitoring of problems and other issues needed to be dealt with. Just like in the rest of the world and in other fields, Asian fisheries are in constant challenge and further advances in fisheries science are required to cope with new challenges at the local, national and international levels. All sectors must participate more actively to accomplish the present task of reviving and sustaining Asian fisheries. The speedy imple mentation of various guidelines based on current understanding is a critical starting point. 
